Two Italian kindreds with familial hypocalciuric hypercalcaemia caused by loss-of-function mutations in the calcium-sensing receptor (CaR) gene: functional characterization of a novel CaR missense mutation.
Description of two unrelated Italian kindreds with familial hypocalciuric hypercalcaemia (FHH), an autosomal dominant disease mostly caused by heterozygous inactivating mutations of the Ca2+ sensing receptor (CaR). We studied 11 members of the two families. Genomic DNA was isolated from peripheral blood leucocytes in all family members and in 50 unrelated Italian controls. Total serum and ionized calcium, PTH, creatinine, phosphate, magnesium, and urinary calcium clearance to creatinine clearance ratio were measured. Direct sequencing of the entire coding region of the CaR was performed in the probands. Functional studies were performed in COS-7 cells transiently expressing the mutated CaR. In the proband of family A direct sequencing revealed a novel heterozygous Y218C missense mutation in exon 4. The same mutation was identified in the affected but not in the unaffected family members or in any of the 50 unrelated Italian controls. Transient expression of the Y218C CaR in COS-7 cells revealed a blunted Ca2+-evoked accumulation of inositol trisphosphates, indicating that the Y218C is a loss-of-function mutation. Cotransfection experiments showed that the mutant receptor had no impact on the function of the wild-type receptor, suggesting that a reduced expression of the normal CaR, rather than a dominant-negative effect, accounted for the functional impairment. In the proband of family B an already described heterozygous P55L missense mutation in exon 2 of the CaR gene was found. The same mutation was identified in the affected family members. We described two familial hypocalciuric hypercalcaemia kindreds with loss-of-function mutations of the Ca2+ receptor gene and identified a novel heterozygous mutation (Y218C) characterized by a blunted response to Ca2+ stimulation compared to the wild-type receptor and no interference with the function of the wild-type Ca2+ receptor.